Well-shaped single crystals of the stannides REAuSn (RE = Sm, Gd, Tm) were obtained from arc-melted ingots. The samples were investigated on the basis of X-ray powder and single crystal data: NdPtSb type, P6 3 mc, Z = 2, a = 467.3(1), c = 748.9(2) pm, wR2 = 0.0468, BASF = 0.273(14), 273 F 2 values, 12 variables for SmAuSn, a = 465.14(9), c = 742.4(1) pm, wR2 = 0.0686, 265 F 2 values, 11 variables for GdAuSn, and MgAgAs type, F43m, Z = 4, a = 658.54(9) pm, wR2 = 0.0384, 120 F 2 values, 5 variables for TmAuSn. The [AuSn] networks in SmAuSn and GdAuSn are two-dimensional with intralayer Au-Sn distances of 278 and 277 pm in the slightly puckered Au 3 Sn 3 hexagons, respectively. The interlayer Au-Sn distances of 308 and 302 pm are much longer. TmAuSn has a network of corner-sharing AuSn 4/4 tetrahedra with Au-Sn distances of 285 pm. The thulium atoms fill octahedral sites formed by the tin atoms. The crystal chemistry of these REAuSn stannides is briefly discussed.
Introduction
The series of equiatomic REAuSn (RE = rare earth metal) stannides has thoroughly been investigated in recent years in view of the fascinating magnetic and transport properties. The literature on these stannides has recently been summarized [1] . Despite the extensive spectroscopic and magnetic studies, so far, only the structures of ScAuSn [1] , YAuSn [1] , CeAuSn [2] , EuAuSn [3] , YbAuSn [4] , and LuAuSn [1] have been refined on the basis of single crystal data. In the course of our systematic studies of structure-property relations of equiatomic RETX intermetallics we obtained well shaped crystals of SmAuSn, GdAuSn, and 0932-0776 / 06 / 0800-1045 $ 06.00 c 2006 Verlag der Zeitschrift für Naturforschung, Tübingen · http://znaturforsch.com TmAuSn. The structure refinements of these stannides are reported herein.
Experimental Section

Synthesis
Starting materials for the preparation of the REAuSn stannides were ingots of the rare earth metals (Johnson Matthey, Chempur or Kelpin), a gold bar (Heraeus, rolled to a foil), and tin granules (Merck), all with stated purities better than 99.9%. All samples were prepared directly from the elements via arc-melting [5] under an atmosphere of ca. 600 mbar argon. The argon was purified over titanium sponge (900 K), silica gel, and molecular sieves. The elements were weighed in the ideal 1 : 1 : 1 atomic ratios. After the first melting stage, all samples were turned over and remelted three times in the arc-melting crucible in order to achieve homogeneity. The weight losses were always smaller than 0.5 weight-%. The REAuSn stannides were obtained as silvery buttons with metallic luster that are stable in air for months.
X-ray film data and structure refinements
The samples were investigated through Guinier powder diagrams using Cu-K α1 radiation and α-quartz (a = 491.30, c = 540.46 pm) as an internal standard. The Guinier camera was equipped with an imaging plate system (Fujifilm BAS-1800). To facilitate correct indexing, the experimental patterns were compared to calculated ones [6] using the atomic positions obtained from the structure refinements. The lattice parameters (Table 1 ) are in good agreement with the DebyeScherrer data originally published by Dwight [7] .
Well-shaped single crystals of SmAuSn, GdAuSn, and TmAuSn were isolated from the arc-melted samples by mechanical fragmentation and examined by Laue photographs on a Buerger precession camera (equipped with an imaging plate system Fujifilm BAS-1800) in order to establish suitability for intensity data collection. Intensity data of SmAuSn and TmAuSn were collected at r. t. by use of a four-circle diffractometer (CAD4) with graphite monochromatized Mo-K α (71.073 pm) radiation and a scintillation counter with pulse height discrimination. The scans were taken in the ω/2θ mode and empirical absorption corrections were applied on the basis of psi-scan data, followed by spherical absorption corrections. The GdAuSn data set was collected at room temperature by use of a Stoe IPDS-II diffractometer with graphite monochromatized Mo-K α radiation. The absorption correction was numerical. All relevant crystallographic data for the data collections and evaluations are listed in Table 1 Table 2 . Atomic coordinates and anisotropic displacement parameters (pm 2 ) for SmAuSn, GdAuSn and TmAuSn. U eq is defined as one third of the trace of the orthogonalized U ij tensor. U 11 = U 22 , U 13 = U 23 = 0.
In agreement with our previous investigations [1] , the SmAuSn and GdAuSn data sets were compatible with space group P6 3 mc, and the TmAuSn data set with F43m. The atomic parameters of YAuSn and LuAuSn [1] were taken as starting values and the structures were refined using SHELXL-97 (full-matrix least-squares on F o 2 ) [8] with anisotropic atomic displacement parameters for all sites. Refinement of the occupancy parameters in separate series of least-squares cycles revealed no deviations from the ideal compositions. For each data set the Flack parameter [9, 10] was carefully checked in order to refine the correct absolute structure. The data set of SmAuSn revealed twinning by inversion. Final difference Fourier synthesis revealed no significant residual peaks (see Table 1 ). The refined positional parameters and interatomic distances are listed in Tables 2  and 3 . Further details on the structure refinements are available. *
EDX analyses
The bulk samples and the single crystals measured on the diffractometers were analyzed by EDX using a LEICA 420 I * Details may be obtained from: Fachinformationszentrum Karlsruhe, D-76344 Eggenstein-Leopoldshafen (Germany), by quoting the Registry No's. CSD-416420 (SmAuSn), CSD-416418 (GdAuSn), and CSD-416419 (TmAuSn). 
Discussion
Crystal chemistry
The structure refinements clearly revealed the hexagonal NdPtSb type structure for SmAuSn and GdAuSn, and the cubic MgAgAs type for TmAuSn. These results fully parallel our recent investigations on ScAuSn, YAuSn, and LuAuSn. For drawings of these simple structures and further crystal chemical details we refer to a published review [1] . Here we discuss only the relevant interatomic distances in SmAuSn, GdAuSn, and TmAuSn.
The intralayer Au-Sn distances in the slightly puckered Au 3 Sn 3 hexagons of SmAuSn (277 pm) as well as the Au-Sn distance within the three-dimensional network of corner-sharing AuSn 4/4 tetrahedra in TmAuSn (285 pm) are close to the sum of the covalent radii [11] of 274 pm. These contacts can be considered as strongly bonding. In contrast, the interlayer Au-Sn distances in SmAuSn (308 pm) and GdAuSn (302 pm) are significantly longer. These interlayer Au-Sn distances are a function of the size of the rare earth atom (lanthanoid contraction). With decreasing radius of the rare earth element, the puckering of the Au 3 Sn 3 hexagons becomes more pronounced, and the interlayer Au-Sn distances decrease, i. e. 323 pm in CeAuSn [2] , 308 pm in SmAuSn, 302 pm in GdAuSn, and 297 pm in YAuSn [1] .
